We examine the effects of the Czech National Bank communication, macroeconomic news and interest rate differential on exchange rate volatility using generalized autoregressive conditional heteroscedasticity model. Our results suggest that central bank communication has a calming effect on exchange rate volatility. The timing of central bank communication seems to matter, too, as financial markets respond more to the communication before the policy meetings than after them. Next, macroeconomic news releases are found to reduce exchange rate volatility, while interest rate differential seems to increase it.
Introduction
A considerable effort has been spent in last one or two decades to improve monetary policy transparency and to provide a clear communication of monetary policy actions in order to manage inflation expectations effectively. While the authoritative survey on central bank communication by Blinder et al. (2008) documents that the effects of central bank communication on financial markets were examined in many developed countries, but the evidence on emerging market economies is rather scant.
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In this paper, we aim to bridge this gap and study the impact of central bank communication on exchange rate volatility in one of small open emerging economies, the Czech Republic. 2 We choose the exchange rate market, as this market is often of much larger importance than other segments of financial markets for the economic fluctuations in emerging economies.
More specifically, we are interested how the releases of oral and written policy statements by the central bank (controlling for macroeconomic news and other factors) influence the exchange rate volatility using generalized autoregressive conditional heteroscedasticity (GARCH) model. Additional hypothesis that we want to address in this short policy paper is whether the timing of central bank communication matters, i.e. whether the financial markets respond to the communication more strongly before the monetary policy meetings than after them (see Ehrmann and Fratscher, 2007) .
The paper is organized as follows. Section 2 introduces our empirical methodology and data.
Section 3 presents the results. Concluding remarks follow.
Data and Empirical Methodology
We use daily data from 3 rd January 2005 to 14  th February 2007, which makes 536 observations. The use of daily data is justified, if the main interest is to investigate the effectiveness of central bank communication (Jansen and de Haan, 2005) as well as by the recent evidence suggesting that it may takes several days until news are fully absorbed by financial markets (Evans and Lyons, 2005) . The source of central bank communication and macroeconomic news variables is Reuters. Daily exchange rate and interest rate data are taken from the Czech National Bank (CNB).
Our baseline specification is a GARCH(1,1) 3 process for exchange rate returns, 
s t denotes the log of CZK/EUR. 4 The constant term in equation (1), µ, shows the average rate of appreciation or depreciation. The error term, ξ t , of the mean equation (1) It follows from the definition of our variables capturing the central bank communication that
we focus on whether the central bank talked to the markets the rather than on interpreting the content of its communication. Therefore, the central bank communication variables are included only in the variance equation and exchange rate is assumed to follow random walk.
Macroeconomic news, news t , is a dummy variable that takes a value of unity on days, in which scheduled macroeconomic news is released. Macroeconomic news dummy includes the releases of new data on the Czech producer and consumer price indexes, GDP and balance of payments. Interest rate differential, intdiff t , is a difference between Czech and the euro area money market rate (1YPRIBOR and 1YEURIBOR, respectively).
In case of tick-by-tick data, the impact of central bank communication and macroeconomic news on exchange rate volatility should be non-negative, as the new information they contain affects the exchange rate return. However, in case of daily data, the expected sign of these variables is not clear-cut and the existing literature documents accordingly that they may both increase or decrease exchange rate volatility (Jansen and de Haan, 2005 , Gabriel and Pinter, 2006 , Ehrmann and Fratzscher, 2007 according to whether it has a calming effect on the markets or not. Additionally, greater interest rate differential is likely to increase exchange rate volatility (Kocenda and Valachy, 2006) . Larger differential may signal the lack of synchronization of business cycle and subsequently monetary policy and exchange rate is thus more likely to adjust. Note: Horizontal axis measure the days before monetary policy meeting. Vertical axis gives the frequency.
Results
Table 2 presents our results on the determinants of exchange rate volatility. We find that that central bank communication tends to decrease exchange rate volatility, i.e. this supports the view that central bank aims to decrease the noise in the financial markets (Blinder et al., 2008) . The finding complies with Jansen and de Haan (2005) and Gabriel and Pinter (2006) , who also find that the exchange rate volatility of EUR/USD and HUF/EUR, respectively is lower on the day, when central bank communicates its views on the economy to the public.
In addition, the results suggest that timing of central bank communication seems to matter, too.
6 Similarly, Ehrmann and Fratzscher (2007) We also find that the effect of central bank minutes is not clear, as the sign of coefficient differs across the specifications. The effect of macroeconomic news is somewhat surprising; it tends to decrease exchange rate volatility. This may reflect the fact the there is higher uncertainty in emerging markets and news is likely to have calming effect on the markets.
Nevertheless, this effect is found also in some other studies in developed countries such as Kim et al. (2004) , who report that DEM/USD exchange rate volatility decreases on the day the news on producer price index is released. Greater interest rate differential is found to increase exchange rate volatility (see also Kocenda and Valachy, 2006 , for further evidence in the case of Czech Republic). Notes: We report standard errors in parenthesis and Ljung-Box Q-statistics of the 10 th lag for standardized and squared residuals. ***, **, and * -denotes significance at 1 percent, 5 percent, and 10 percent, respectively. The value of φ 1 , φ 2 , φ 3 , ρ 1 and ρ 2 are multiplied by 10 6 .
Concluding remarks
We analyze the importance of central bank communication, macroeconomic news and interest rate differential on exchange rate volatility in the Czech Republic using GARCH framework. Bulir and Smidkova (2007) . 3 Note that we also estimated GARCH model with higher lags, but failed to find them significant. In addition, as bad news are sometimes found to matter more in financial markets, we also examined asymmetric GARCH models such as threshold autoregressive conditional heteroscedasticity -TARCH -model or exponential generalized autoregressive conditional heteroscedasticity -EGARCH, but did not find any asymmetry. These results are available upon request. See Bollerslev (1986) on GARCH modelling. 4 Eq. (1) is defined in levels, as we can't reject the null hypothesis of unit root in the level of exchange rate. 5 For this reason, we assess whether the communication of governor matters more than the communication of other members. We construct two dummy variables for the communication of governor and other Board members. Controlling for other factors, we find the coefficient on governor's communication larger than the coefficient on other member's communication, but the difference between the respective coefficients is not statistically significant. 6 The correlation coefficient between timing and comments is 0.96 and therefore, we do not include these two variables together in the regression because of multicollinearity.
